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FRUIT BRANCH

THE APPLE MAGGOT
By L. CAESAR and VV. A. ROSS

SIMM.\I.">.

l-"'.roN,.r tuvntv v,.,!-.- lli- .\|,|,1.. Wn^^u, ,„ lf,n|n,;„| W,,,,,, |,;,, |„, „ ,,,,,.„,/,. ,1

r ' '""'
;' "l'l''''V" !*"""'" '•"''"" """• <" <i'"" it I.M. ;,|,|,„nv,l ,n I,,,.,. n„m-

HsnMn,,Mn|.n.l,anl-an,ll,,.,.u-,.,l ..,,,,,.! -. ,„ '„.„„„.,.;„„„„„,„>.
'" '^'

'"'"'• "•"!'•
' I'

'• 'l'" I'n-ni Ih- ,n>,vt 1m> I,,.,,, r,„n„I ,u ,„„-, „r ,1,:.

n.Hl Ur I ..,,„., Km.,- ,,„ ,|„. w.M. an,| ii i. hidilv |,n,l,aM. ,l.a, ;. o,. „>- ,„ all
C-..UM ,.- ul„.n. a,.,,l.. an. ,n,un. K„rtn„at,.|v. ,1„. ,„„| nuinkr of i„n.t,..l o.vhanls
> Mual

,
p,-„l.,l,ly l,.,s than liv,. ,„., ,v„t. „, anv ,.„„nty an,| n,,,..], |,., ,1,.„ on.per (rut. iii tlic pniviiu-,. as a \vli,,|,..

// is n;,rth:, of mh thnf nrll-nmHor unhnnU ir,irh arc. ,,ronnI, .nnnu'd
'iir. ,,. „ rulr. In;: or „h,n,sl rnlirrhi frrr from tin. /„sf.

' '
I

.'

Til,, a.lult in>,.ct< ,„rui,i(.iH,. to uiiut-,. innn tlir soil in lat • .hinr .mihI rarlv
'"'>•

;"". '"'" '" '""'V'' ''"• .il"'>it M.^,.i w.rk.. Tlirv a,v l.la.l.i-l, iwo"-
"iM^r.. llu... a littl.. HMall,.. tlm„ i.ou...-tii... Tl„. ,M,uin of ,|„. f,,Hal.. ,s
.•n.ss..,l hv lour Hint,. I,an,ls. an.l tl.at of tli. ...al,. I,v ihiv,.. Tlw wiir^, l,,ivo
>-"n>|u..nous ,lark iiiarkinfr,. arranp.,1 as >l,o«n is. T,^-. ;!. S,.v..ral ,1-n- •,ft,.r
.Mu.rj,oiu-e th,^ f,.,nak. Ily b,.j:i„s oir^r-layin;:. \U m>:u. of a sharp .tin.'-l.k..
ovipositor s1r> inserts Iht .-', h,.n,.atl, thr skin of tl„. appl,-. Th, r. i,,,:,, ,„
iive to s,x .lays and tl... larva, or ,na,,-,„. ,i,,iu.,l fro.n ,h,.,„ t,n,M..| th^r «:,v her,.

;

""•''' """•',;'' ''"• "'-'' "! 'I"' appl.'. k.avi,,,. I„.hin,l tl,..,,. trail- of .l.a.l"'"""
"::'"; ,/'" •''^•' '"'•'"- ""tu.v wh,.,, tl„. fruu is rip... I,v win..!, ,,„„. ,t- Msna ly tall,.,,. I„. hu.a. th..,, l..av.. ,1„. appl,-. ,.nt,.r th,. soil an,l .hanv to

.." l.ipa sta;:.. ,„ wh„.l, Ma„. tl^. wint.T ,s pa-..,i. Mo.t of th.. pupa, tra,Jonn
1IU.S th.. lolown,:: SUM, r. IIow..v,.r. , ..,.r,:,in p,.n.,.n,a„. of th,.„. r,.,nain in

'h( v)il mitil the s,,.ron.1 s,n.nM,.r and th,.n ..ni..i:;v a- lli.-s at th.. u-ual tin,.
Inp.ry ,s raust.,1 .-hn.tly hy th.. n,a-o,s tcirin.' th,. appl.. puh. with tl,..ir

io.,k-iik,- n,..uth ,.arts an.l ah-o,-h,„,i: th,. j„i.v-. Pulp afr..,.t..,l in t^N n,ann..r
HT-on...- hrown an.l to,.di

:
h..n..e th.. t,.rn> •• wo.,.lv " whi..h is fro.,n..nilv appl„.,lo n,a.,ot-,nl,.M..,i appl,-. Ha.lly inf..st...| fruit n,ay h,..-o„,.. so hon'-v.-on-.h,.,! with

l.trval tiinnids that it will hr.'ak down into a r.ittin- mass.
Th,. wound- nia.l,. in th.. appl.. I,y th,. fli,.s in ovipn-in,,- and th,. killiip. of

tissuos hy nia-'ot^ workin- n..ar th,. skin, may ,-iv,. ri-,. to malformations
Nrious io-> nuiN ai-o I,,. ,.a,is,,i i,y ,i„, ,,,n,|,.n,.v of inf..stpcl nppl.x to dr.)n

pi'..iiiai\n'olv. '
'

'
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*..'.'n itm.l.. ill VMM. .11. oivliHi',!.. hih.t. J ..ivIiiir.U U:r lU,. I.,,,, r..iiii.i ,.i.i, \..ir
"11 wlii.li iiiiitri.l iiiiii«iirc. Inn.' i.c'ii !.-i,..|

Kiu 2 --Aiiplc Mai:Kot adults on Iriill. iialiiial »!/..

Fig. 3.—Wing of Apple Maggot adult, tnlaiiitd
about tvvf've times.

Thr iiiiiiii ol.jV.i it. viow in l„.;,Mii„iii- tlir invoti-ati.m ;h,. limlm ..f ,

jati>faot..ry iiicthoil of control—ha^ iKrii attain..!. The a.l.litioiial ..l,j..ft (.. w..i'k
out the lilV-liistory of the in.<ect. has Imtii lar-dv a.-.-on,)>li.li,Ml. tli.-u-li tii.iv aiv
M^voral points, some of thoin of iniwl, iiMiinrtaii.-,.. .,n «Iin1, ,i,.tli.,t" isin.wl.Ml.'u
N l;ll la.-km.i:. It ,s hop..,l that a- ,-oon as a (.,^.vn\.U ..,.,.. n,,,. it v ,„vM.,rts
i;-(lt tlii'>e points may be cleared up.

Fig. 4.— Larva of Apple Maggot, imich
enlarged, lateral view.
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un.wiiijr whil.. tlins.j ai-uiiiMl thfin contiiiuo to -row. Soiiiutiincs m littlr whit-waxy .iihstan,-,. forms over tlio {.uncture and coiKrals the brown colour

, .

.'"^
f'''

'• tl"'n'fnr.'. of pgg puncture* an,l l.n.wncd ,lrv tisMi..< wirliin t!,o
trint I- dear jnoof of Apple y\i\<:<:(,t infestation.

KiK. 11.— .Apples ahowinR egg-punotures and accom-
pan.ving depressions, slightly reduced in size.

Hkikk irisTuliY.

Tlio Appl.. ^ra-nt i. l,v „o means a new pot .iilier in Canada or tl,,- I'mfd
•urates, llunv arc n.,„r,l> „f its prcsen.v in tl,,. |-nitcd State> more tlian fiftv
yearsaffo.and n, Untari., f,,,- more than thirty y.ns. There seems to l,e no ,lonht
that It existed m l,oth Canada and the I'nited States lon-r i.efore the>e date, in
fact the eviden.e .tron,,dy indi.ales that it is a native Xorth American in^.ct. an.l
tnit hcfore app|,.< were intmduced it prolmhiy hr.d in haw., later on acquiriic'
the hahit of ana.kin,- appl,-. Though pr,..ent for so Ion-' a time it was not

[,"rl 7^'^"" ;f^ ^'•'•""'i'' ""IMC until the var 1S.;r. when this wa- done „,
the Lnitcd .Stat,>s hy Walsh. Tn Ontario the lat,. Dominion Kntom„lo,d.t Ur
•
lames HetrluT. reared it from haws in ISSr. and sin,-,. IS!).! ir ha= heen ^vportcl
ron. time to tm.,. m th,. pn.vin,.. as an on,.my of ,he appl,.. In the provi, cc- of

Quebec, New Brnnswn.k an,l X„va Scotia th.. insert has doul,tl,..s ntta,.ked apple-
;" many y,.ar-. but ,|,.|init.. rc,„r.ls of i,s work ,|„ not .., back in (^n.b,.,- \Ly.-

':''"' ''"lilt tw,.niv y,ar>. and in tl„. otln'r tw„ not ,.v,.n that Inn.-
1-urther information on the history of the ins,.,-! in Xorth Amcri,a niav b,.

obtained fro, T.nlb.tin K i. .V.^ricultural Kxp,.rim,.nt Station. Durham V.w
llamp-tiire.

l'lii:s|:NT iMsTlillU TIO.V IV Tin; I'llOVINtK.

When this in\c-ti.i:ati,ni was be-un. it was Mipp,,.,.d that the Apple Ma<r,rot
occurred only in a few localities in three or four .-ounties of the province, and «"..

tlH.n.tore. a very hual p,.>t. Th,. writer.-, how,.v,.r. lar-vlv as a iv-ult ,,f th,.ir own
observations have f,nind it to Ih- piv^ent in the fo||owin>r cnnties :— (

•arlctun. Dun-
<bis. tJrenville, Leeds. Lenin.x ami Addin-ton, Hastings. Prince Edward, Xortli-
nmbcrland, Durnain. Ontario. York. Peel, Wentwortli. Lincoln. Welland Vorfolk
Kent. Kssex. l.ambton. ^^i,l,llc^ex. Hrant. and Wellin-tr.n. These counties cMcndmm the Ottawa 1a h'ivcr on the cast to Lake ITui
vest. The other counties 1

it is reasonable to assume that since the insect ha.s 1

n ami the Detroit River on tl

lave not to any appreciable extent been inspected, but

it probably occurs in evi'r V (

fore, wide. Fortiimitelv. the t,d

•,iuiity where apples are

n found in so manv countie-

less thai

111 mini

111 anv (MJiintv. and niiicli

f^rown. fts ran<:o is. there-
of .whards infested is small, probably
less than 1 p.c. in the province as a
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whole. In Ih.i. ill itncrnl .(iiiiitio tlii' insect was t'oiiiid imly in ai>i>!e- ^'mwiiiK in

towns and villafres, j.laees where the edlKlitions -eem tit he ..Jieeinllv favniahle lor its

existence.

Food rr.AXis.

In Ontario the \\>i>\t' .Ma,i:,L'ot has Iteeu found iiit'e-tin;.' only tiie fruit of

ai>i)les, oral) apijje.s, and a few of tlie many spceios of Imws. lii parts of tho
Iiiitod States* a fruit tly seeinin^dy identical witli it except in lieiu'r -iiiaUer lias

heoii i)red from huckleherries and liluelierries. In British ('oluiiilii,i+ a similar
insect is coinmou in the fruit of snowherry. However, as neither of tln'se insects,
accordiii.i; to jiresent knowh'dirc will hreed in apple, there is some douht u.s to
whether they are really the same species as the -Vpple Ma<rjrot. Tlii> douht is

stren;rtliened hy the fact that the adults of the hhiehiTry-hiickleherry Imin and of
tl-e snowherry insect are very timid and diUicult to capture even with a net. whereas
the adults of the ajiple species are slu'rj.'ish and may he readily captured with a
cyanide bottle without the aid of a net.

Com I'.A RATI VK l)i:(ii;i:iT ok Siscki'tiiuiitv to Attack ok tin: Dikkkkknt A'akik-

IIKS OK .\l'P[.i:s AND ClJAllS.

.\iiy pcr-(iri wlio examines a nioderately-infcsted orchard will readilv discover
that some varieties of apjdes arc much worse attacked hy the A])])le .Mayjiot than
others. This is so commnnly true that those who are familiar with the in-ect's

habits, when seekiii,ir to discover wlietlu i it is present in anv particular orchard,
always ask to 1k> shown certain varieties -uch as Early Harvest. Sweet Bonirh,
(iraveiistein. Snow, Wealthy. .Mexander. Tolmau or Spy. ipccause they know that
these are anion^r the insectV favorites, and that if it is in the orchard at all it

will he found on some of these.

In seasons when there is not a irreat inimher of tlies these or other favorite
varieties may he the only ones attacked, or the only ones at all severelv attacked,
but in seasons when the tlies are very abundant almost every varielv will have many
apples infested, while not a siiij:],. fruit may esi^Mpo on the favorite varieties. The
only varieties that have been exempt from attack in the orchards under oh-ervatioii

were the .\rctic and Stone, but as these were found onlv in nioderatelv-infcsted

it is no proof that in the case of a badlv-iiifested orch tl lev WoUl(
•ajM

It is wortli meiitioniii;^- that in the early part of tl le season the insects usually
inline tlieir attention to their favourite earlier varieties: then as the season ad-

vaiKvs and these become nearly ripe, they attack the later ones. For instance, a
Snow apple and an unnamed early fall apple were situated side by side. At first

the fruit on the Snow was uiiinfested. whereas the flies were readilv observed ovi-
positinsr on the fruit of the other tree and mimero
A we(>k or two later

us e^fj: iMinctiires could
flies hecame commnii on the Si: fruit

just as badly punctured as the other, almost every apple beiiiir attacked, Tolnia
Sweet is a variety very subject to attack, vet

ties before

many ("^ix< will lie laid
oMposition be^rins on it.

iic seen.

aiKl II became

n

111 larlv viine-

The foUowinjr table jrives the result of the write

irce to which t!ie difTerent varieties of ap;>les nv.t] cr.Tbs

oliservations npuii the de-
arc siibjpcf t" attack. It

does not include all varieties prown in Ontario, but only thoM' found in the orch
ards studied.

'Woods W. C—Maine A?r Exn. Sta. Bui. 244.
tPownes. W.—Can. Ent.. Vol. 1,1, Xn. ],

1)11. 2.52-?<;fi.

PP. :-4, Jan.. 191f)
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TAHLK I. SHOWINO TlIK DKlil.'KK OK SISCKI'TI HIMTV T(J ATTACK OV THE
VARIOIS VAHIKTIKS OF AI'PI.KS AND CKAllS.

Ali'xiiiiclcr Mixlci-iiti'ly siisi-cptiMc.

Astracliiili. Sli};litly siisri>|itililr.

Ari'tic—Very slightly, if lit nil. ><iisri|itilil('.

MaMwiii SHghtly siis.-.iitil.l,-.

Hiixtcr— Slightly siisir|itililf.

Hen Oavis -Moiliriitily Miis<i|itililc.

Uli'iilic'iiii Slightly siisccptililc.

Jliiickvillc Slightly Miscijitililc.

f'jiyiiga Mddcriitcly suscoptihlt'.

<'(ilvcTt Mdilri-atily sll^(•('|ltilll(.

<'()o|ivr's Mjukct Mddcratfly siiscciitilile.

• 'ranljcrry l'i|i|iiii Miiilcratcly siisct'ptililc.

I'lichcss Slightly .siis<-i'ptil>li'.

Farly Harvest Very siiscrptililc; niu' df the wuist attarked.

,
(iidt'oM— Moderately suseeptilile.

(iolden Kusset -Slightly susieptilde.

Haas Moderately siiseeptilde.

Ilidlaiid I'ipjdn Slightly siisci'iitilde.

Hurlbiirt Slightly susceptible.

Hyslop ('ra!>--Moilerately su^ceptilde.

.JennettiiigModerately suseeptilile.

King - Slightly suseeptilde.

-Maiilen's Hlush .Moderately susceptiljle.

Mann Very slightly suseeptilile.

.\klntosh Slightly to moderately su>eeptili|e.

I'ewaukee Slightly suseeptihle.

I'hoiiix .Moderately suseeptilile.

H.l. (in ening— .Moderately suseeptilile.

Septenilier Sweet Very suseeptilile; our of tlic' worst.

Snow- Very suseeptilile; one of the worst.

Spy—Very suseeptilde.

Stark—Slightly susei'jitilile.

St. I,a«renee— .Moderately suseeptilde.

Stone— .Xiijiarently ininiuue.

Strawlierry Seedling \'ery susei'pt ilde ; one of the -vorst.

Sweet Bough Very suseeidilde.

Tohnan— Very su.seeptihle ; one of the worst.

Transeendent Crali— \'ery suseeptilili>.

Wagner .Moderately suseeptilile.

Wealthy—Very susee|itiljle ; one of the worst.

Whitney Crali— Moderately suseejitilile.

Wolf River— Very sMghtl ' suje;'pli' 'v

Vellow Helltlower .Moderat«dy susee|itilile.

bellow Transpareiif Slightly suseeptilile.

K\i Kl'llO.WS.

Til most ilistricts iiiilural t'niit ur MoiiliiiL;- trce~ ;\vr lo lii< rdund and whore
these owiir ill an iiilVsifd ui'cliMrcl they iilitmst without » Xi i|iti(iii ai'r s,.\erflv

iittacked.

Some of till' varieties elassed above as only sli^litiy ur iiioderatelv siisce])tih!e

are soirietitiies luidrr e.veeptii.nul eir. iiiiistaiire>. >iu ii a- ihr aiiseliee cii' diner iiiuru

suseeptihle varieties, severely attacked. For iiistaiiee. Duchess is usiiallv but
little infested, jet at Lyn. Leeils foiinty, a crop of Duchess was in ]f>l.i .ilrnost

totally ruined hy the .Vjiple Majr^rot. In this ease the explanation peenied to be
that tlie flies had alniiist im uptinn hot tn attack this varietv.
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NATiiti: 01 iKi: I\.rii!v and Kiuvumk Imi'(ii;ta.\( i: !..k tiii: Inskci.

A bru'l' acciiiit ..f the luitmv of tli.' iiijiin ,|,.iic l,v ihi.- |..-t Iim- aliva.lv Im.-ii
LNViMi nn.l.T tl.,. hrailiii- •• II. .w tn l{,.r,,uni>,.. ti„. \V,,rk'..|- iIr. Armlo Ma t

-
\,u\

I'lillcr .
I. 'tail- aiv df.-iral.lc.

'"'

Tlio 1-.'inal,. lly lavs licr ,--, i,, tl,o fruit aflcr first |.i,.iviii- ih,. ,kin with lin-
sliar). stin-like ovipositor. ( Soe Ki-. I-,'.) Tho t-jr is plard in th. pulp a
litt ,. nrlow the surl'a.T. Al'trr l.at.l.iujr the larv;-. I„.jrin t., «ork their wav ht-r-
and thrre throu-h tlw fir^h. t,-ariii- the ti-M.cs with their Imok. a- thev .'o and
ai.sorhin,' tho jui.e tin,- lil„.rat,.d. The injured ti--ue.- d,e and turn ImJwn. thu-

Fis. ll'.—AlKlonien of female showins tlie
oviipositor protruded (imuli enliirsed).

l.'aMi,.:- a trail wherever ihe larva. -,,. TIumv inav he as many m- r.>rtv ,.r fiftv
e--,;is laid in a >in,-le aiii)le. h.'iu-e many hrowii trail.- mav he found ero-.-in'u' and re-
ein^sin.;- each other. Thus a lar-e jiroporiion „( the' eells of the apph" may he
'liained of their jiiie.s ,iiul heeome hrown and lou.-ii in texture. Sueh a]>ples are
I'lteii .poken of MS • woody "' and are not lit r,,r .-ale or even for home u.-e. They
are likewise not ,i;ood for eanniiiir or ova])(>ratini:.

So loll- a- till' apple is linn iiiid not ripe the nia--ot.-. remain -mall and ih.
interior of the apple ih:r> not enlhipse. hut from the tim.' the fruit !u-ins tn ripen

Fig. 13.—Cross-section of over-ripe apple showing the
way the maggots often break down the tissues.
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until it is uViT-rijH' tlif iiiii;:j;cit- ;.'in\v ra|iitll.v. pfilialilv lifciiu-f uf iln' |i|ciiiirii|

-iipplv of sujrar now availiilil.. Tli.v iIhmi >ooii dotiov .<o imirli of the |iiil|i that
l.iiiic collaii-cil art'a.* licn^ aiiil tliciv may lie seen in it wlicti iiit o]k-ii : in iMit. in

-..nil' ciiscs iiliiiiKt the whole interior may heeoine a hroken ilown. uii>ii.'litl\ . rottiii"

ma". (Scr Kit:. ^'^.) .Most apple- woul,! of eoiir>c hr marketnj lid'or,. ihi- -latr

Fiii. 14.
—"Knobby" apples, nialforniations due to the work of

the Apple Maggot.

of al1air> iiad en>neil: neverthi'le" the jiroeess wouM eoiiiinur in ihr markiiid
fruit, and the juirehaser would lie di-appojnted and di>;:Msted wlien li.' .aujo to u^e
the apples.

.Vs to the clfert ujion tile exterior of the apple, most varieties thai iia\e nianv

eiriT punetiires soon heeome iiotieealilv deformed as a result of the nnmeioii- -iinken

areas, hrouirhl aliont partly hy eaeh ejrjr ]>iiiiitnre eheekinir <:rowtli wherever it

ociirred and ])artly hy the nia.Lr.iXots at time- workimr near the smfae.. killimr the

tissties l.K'low the skin and preventin^i the proper, nniform di'\('lopmeiit of the

fniit nt stieh place-. These liadlv-(h'formed apple- are -umi'iinies -p.iken of as
knohhy." (See Fi;:. 14.)

.\ third injury is eauM'd hy the tendeiuy of many iiife-ted \arietie- <>i apples

to drop prematurely. Thi- i- a common occurrence and ha- heen noti'd e-peeiallv

in the case of Ah \aiider. Wealthy, Snow, Spy and Cavuga.

Fig. I.T.- .\pple showing the tunnel.s
of larvfp close to the skhi.
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1 .a>uudi a. u hoi- „nl.a:-.l, n.av l.av.. aln...,, ...rv appi,. I.a.llv i„fe.i...i andiu „..l a . ..K.ar ,l,a, ,lu. Anpl- Ma,.ot is ,.,.1.1.. .,r .a,!,,,,, .n.t 1,.' "'

i .t wnuM .ank a. .1,,. w.,.., ,., appl. ins,.,.,s. FoiuMaflv, as ,s aCh- W«>h(.\vii It I, not tc.nnJ i„ ......

I

I

.' "»» airuuiv Ulvv.
""' '"''""'I- ill any (.,niitv. and in fact vcrv s'ldoni

1
a, tnany a> ., p.,- .-cnt. ..f ,ho nrdtanls of at.v on. /-on, v. I„ nianvVouni ^

i:;r;h ;..: -r;;;:^'' -'r-'
""""•''^-

'v'""^''^
'""' "•-- "^•-' "---

"'^

^:^:;;;r^a;;;.:;rd sap;:.::,:;::;^: '''::'.,;^

;:,7r^'^
""•-'-' •> >--

i„ .II- ,, . '' •' ' " .^''>'" '"• "^ I" nil's nuiniMoii- a"a iiIn .onrhidtnir this a>pr,t of il„. ,.|l,i,.,t it ni-iv 1.,. ..i.l tl,.,f if ,

th.. ..ivhaids t„ any part of the pfovitur «].. ;,. tho insect is ,iow I

doveloptnwt destroy ,n-oat rp.nntitics of f,.nit.

• ^''^'""•"'''' f<"- 't^

Lil-i;-lll.ST(i|,'V.

Til.'.- will ,„..i ,ii.,„..,„i ,„„, i„
, ,

,;
'- "" ' """«" '"•' <!" i'"i>'.

Tin: .\i>ii,T.

Tinif (,f /uirlifsl K

If June has l.oon warni. than in a cold s,.as„ii
(• |><ciaii\

lV.w,nanvillo tt, a villa.,- onhar, 'a . Z'uL TT '"' '""-'"' ''

-- f-"^ Tttiy 0th and sovc.^;r.;r S ;12^
; ^:;r;;rh r^'-Ph"'-^"^a ow If five dnvs ..f 1..., * f..

^^ Initehed. Therefore,

/ 101 1 daily tn-peetions of an or,-^ d i„ I,,,,,,,,, ,.„„„,, „.„^,, ,„^,,,

;i.,;:Jf:n:r„;:::t;:^-
—

remain lon-er in the district
'"^temunod ht-,-ansc- the writers .-oiild not

i«„ ,„.do i„ „. „.„.,-„ ,„
, ,„, ;!: :^;;;;, 1;-::;:, ;':;;:.--';-,:"'
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Tliu aljovf .lata would Ira.l U> tin- hdi. T that iii an aM'rai:r r.ar ilr llu- l.r;,'iti

to fiiUTj.'.' alii.ut til.' tir-t \v..k in July. W.^ I.cli.vf. Ii.r.\-.'\..r. inmi ih,. i,„t iliat'^at

Bowiimiivillf ill i;)!:i >.\.rai lli.- iia.l .vi.l.-iitlv .'iii.Ti:.'.! tli.' last w.vk in .Inn... and
that ill I'M I tiif.y bt'jraii cincruinj.' .•i-.dit .lavs carli.T in lli.. Niagara .li-lii.t than in
Dun. his (•..iiiitv, we arc jusliti..! in assuiiiin;; that in tliu waini.T |mri-. ..f tlif

I'mvin.-i Ml. h a- lli,- .•.Hinti..> in ih.. Xiajjara district an. I al.ui.-r Lak.^ Kri.'. cin.ri:-
ciicc r.-uiarly hcgins in a warm scaMni ali.iut .Fun.' -.'.'jtii, al..iii: tii.' imrih ii.n-c ..f

Lake Oiitari.i ah.Mit July 1st. aii.l further .'ast an. I ii.,rili ah.iiii .Inly liji. h, ^ ,,,1.1

s.'a-.in till-.' r.-|i.'.tivc .lat.'- wmiM .'acii li.. ali.iut a w.-ek lat.-r. In aiiv M'aM.n we
sli.ml.l .xiMMt til.' Ili.'s t.) eiii.'r;:.' a little .'arli.'r in a Miiiny. sh.'l'.'iv.i '.n hanl than
ill an c.\|.(,-.'.| .inc. It is interest iiii: t., learn that in X.na S.-..tia with its ni.irc

hackwanl -|iriii,Lr tli.' tli.'s i|,> n.it l..',i:in t.i cni.'rt:.' iiiiiil ah.iut a in.. nth lat.'r than
in (tiitari.i.

TAFU.K :'. SHOWI.XC DATKS OK KMKIUJKXCK OF .M'PI.K MACCOT ADfl.TS \T
IIOWMAWILI.K. 191:'.

IHiil.v KiiierKeiiff. Daily Kiiu'n,'fiice.
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SUMMARY OF TABLE 2.

l,=it wcok. .Tiiiy (1 .Tuly 12, l(i4 u.i.iit.s ..r 19.7'

i

2ii.l week, .July 13—July 19, 218 adults or 26.2%
Hrd week, July 20—July 26, 199 adults or 23.97«
4th week, .Tuly 27—Aug. 2, 174 adults or 20.9%
5th week, Aug. 3—Aug. 9, 60 adults or 7.2':',

6th week, Aug. 10—Aug. 16, 8 adults or .96%
7th week. Aug. 17 -Aug. 20, 7 adults or .84%
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SHOWIXO I.ATES (,K KMKIUJEN.K OK A.TLK .MAG,;oT Am-I.TS AT
IIOWMA.NVll.KK, li.n.

iii-ix Al

iMily Kmerwiice,
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SUMMARY OF TABLE 3.

1st week, July 7-July 13. 3 adults or-nJ week, Ju y 14-Ju)y -0, 30 adults or 9
3rd week, July 21-July 27, 119 adults or 38

..th week, Aug. 4-Aug. 10, 27 adults or 8

- ' "'^''^ ^"^- I'-AUK- 17, 19 adults or 6
- 1. week, Aug. 18-Aug. 24, 7 adults or 2
8th week, Aug. 25-Aug. 29, 2 adults or

.96%

.2V'f

.1%

.64%

Kiiui-.M.r fur the first f,.w davs as f^i'vn in the mI,I,.< ,,, I i
. .,

Time of Maximim Emei!gkn-(i:.

All ixamination of Tabk'- 2 aiul 3 sJuiu- ti.of !. i • .
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Tnn: HI im. I»i-\rn m: w. i ni mi. I'l ii^ i li.iM iin Oin II Mill.

Tin- Ui\>U< >Uuw tiiiil iiiluli.- iiiav c... inuc to tincrg.; ii). i.. iilmii-t tin- ciul ..C

A.i-ust; lu.wvN.r. tlie f.iT.Tiiiag.- ..f il cin.T-iii- aft.T tht- tir-t w.rk iii August
la jiiial! and by th.- -imh ol that luuinh tlio iiumlaT of individual, t.. 1... loiiiid' on
the trees diminish.-s .luickly. liy thf .nd of AuKu>t flirv havf oft.ii tnti.lh ,1,..

aj)l)farH. .Sonif }..ar-., howeviT, thry continiu- to l„. {<n>u,'\ m -iiiall iuiinlMf-"uii to
Ihf lllidilli- (,f S..|llrlllll.T.

Ihe following data }iave Iteeii olitaiiicd on the (lute ,<( (Ji-apiMaranr. . In 1;M1
at Howmanvilleall had >.'on.. l,y Auirii-t r.tU. and in I'U:. at Smiroi. I.v An-u.-t :!l>t.

In 191-4 a few Hies werf foun.j at Hownianv ill., up to S,.|,t.nilMT l.-.tli and in
11M7 at StoiK-y Cn^.k (N'iairara distri.-t) up to S,.ptrMil„ r i:tl,. A,,un,t,. data
lia\f not lii'fii oliiaiiifd for thf other years.

Lk.vctii of Lii k ok Tin; Fins.

Tn eages wll j,rot.rtrd from e.veessive heat, three indi\iduals (on., male and
two lomales; were kept alive IV.- ov.t five weeks, and a m^g\, f..,nah. f,.r for(v-siv
Uays. or six wveks and four days. The great majoritv. howov.r. of the manv'tli.-
used in the .xpenments died nui.h ...irlu-r. Some writers .iippos,. that l.reauM.
Hk-s do not a. t normally in cages they therefore live h.ng.T i,i th. op..,, and that
under normal eon.litio.is in the orchard they prol.ablv liv.. for at l..aM live w.'.k-
I his IS very doubtful. b,...aiis... as sh.,wn in tabl...- -> an.l :i. larg,. numl,..rs of flies
.-n.ergo the last week ot July, and y.-t in the or.i.ar.l it is not unuMial to find all
the fl.es goiK. by August 31st. It woul.l therefore seem justitiabl,. fn.m th.. tabl...
and the inf<,rmation giv..n above on th.. date of disapp,.araii,-,. to ..lopo-.. that th.'
av.ragc length of life was nr.t much more than thr.... w.-.-k-. though ...me in.li-
Mduals may liv.. a goo.l ,b.al l.,ng..r. It is likvly that s..,n,. v..ar. manv ni... ,lie
in tunes of drought from la.k of moisture just as th..y ,1., i„ ,.„„.,. U i, ;,,,., i,,,..,,
hat .hilly .lights towards th.. ,.nd of August kill nianv.

Plin|'oi,.T..i\ OF .Mai.Ks ki FkmaT.IN.

In n.ariiig ,ag.s the iiumb..r ..f mal..s .•..mpar..d will, f..,,,;,!.- wa^ a- f..l Sows

:

III Uti-,'

In 101.'?

In 1911

Tola

Mal..^. !•".. males

'iu-> r>as

S.") •V2f>

41 :«

4-21 840

P«.J Vf ':J V !;"*
'","" '' '"""" ^^'-'''^^ "^ ""1^^'^ ''"•'•ff'^'l from thecages. Yet in the orchard on almost every occasion each vcar th.. m;ies appea ..Ito be more numerous than the females, the pn.portion often b.-ing a. hi-di^^ ?. imnh^s to one female. The explanation of these c.mflicting fa.-t. luK not been f..un
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thf Uw.>. In. IS also a ..oiamon ,.la..,, of r..fu... .lunnj; ram.
Till' Ici'ilin;;' haliit- oC th, "'- ''"\'' ^'i^''" ".'• 'I'll' to tl, |^ s.liMariorv

'" '"';'"'^' '"'l'"^ .^ im|.ortani. Th,. , „l, par.. r,.s,,nl,l,. ,h f , ,

o foo. \\h„„ not f.... in. th., an. u>nalh witlulrawn L, a fo|,i m .«l-n. ,!,., an. ,„on. or U.s ..o„...al..,l. At the ontor e.x(n.„,itv th-n. ,. .. .1 , ,

*'"'

g*J-eatl'ren?aM';['" nlf''^"*
^1""' """*'"« '"""'^ parts protruded.greatly enlarRed. Observe the larpe llp-Iike structure and

the row of rasps on it.s surface.

in the fi.„n. a I.road struHun. ul,ii.h when ehiseiy examine,! n.semhi... a pan- ofps ami ean he opened or elo.c.l like lip... ,„. th. I.nver or fe ,. snrlaie of tlu.se
1 ->. ...

.
..nierons ra.p,,,. s,ru,.,ur,.s «h,..h are use.l with the assistan.v of a salivarysee.et on to h..!p m hreakin.. .i.,wn a.nl d.s.oivin,. soli,! .M.hstaM.es : for soii.N .....,,0^be fe. npon un„l they arc e.ther .lissolve.l or hn.ken „p into such n.inn... par,:!. •!

T ili,.\ ean he siieke.l in alono; with the li.niiil

•'e.',lin^r ,ommcnee.s soon after emer^^enee and eontinues as l„mr as fli,.s are
-

sen. ,n .heonhanl Freshly cmerfr..d adults ,.la<.ed in vials invarial.lv a,.,,liod
e.r tnouth parts to the .si.les and lapped up the moisture adherin, to ihe 'j a"

^?" "" '! ""I'vuluals wh..n not n.^tin:: mav he ohserv..,! n..men,„; ,im..s in the.ky Tnov.n. ah.iut over the leave., a.d fn.it with the: month pa.» apo e.i
.Mirtae.. ,n s.^anh of food. We have ohs..rve., them f li„. upon wau-r a iJ ne

-

dew. aprde ju.ee. sweetened ami non->w,...,e 1 li.nid poisr.ns als,, „p„, r ar m eof lead, whether sweetened or m,t. 0„r ohsenations indicate that thev w 1 ter^.pto feed np<.n almost any .substance, whether liquid or .solid, which ti.ev n up



thf Mirfa.r of th,. |,.|i„.i; • iiuit Mii.l that iIht,. i- i,„ .m,!..,,., th^t thr, ai.
attnirtcd lo anv |iiirtiiiilar Mili.iaiic.. (,i- l,ait.

LK.ViilM ..I TiMI. |-|i.,M Kmi,,,|A,| |M,I. [:.„.« AM l.v,,., n|; I •,M...M ,•, ,.| 1 luN
l'i;iflnl>.

Wli.n th.' Hi,.- ,.11.,.,.;,. tlu; ,.^'ic, m il„.ir ..vari.-. a> ,i„.wn l.v lii ti-.n. ar.. rti

a u.n iininatiir.. Slav.' and a mmil..r ..r ,la\ - aiv n..|„iiv,| to rla|."-.. I.H,,r,. ..--lavii..'
can iH.irm. Fl..« \„w^ tlii.s |„.ri,„l is luis n„t Im-r, .l-.tiniflv .L.tmnii,, ,1 imr ha- an"
sati.faMury .,,..,1 „f ,|„.-„v..rii,i: it l„...n Imi.,. hai;:.. im,nl..T- uC m,.«1v ..imT'...'!
flio-s w.ro ,..,ntiii...| 11. variuus ki.Hi- of ,„-., I.ui n„|v tlir..,. .iHliM,l..al- lai.l ,••.'-m tw,. ..I tlus,. ii.stai.c... il... |MV(,v,|«„itin„ |„.ri.Ml ^^.,. il,irt..,-i. aii.l f,,iirt..,„ ,1,^-.
resrK..t,v..|y and in tl... tl.ini t«v,„y-lu„r .lay,. S..^,.,al f..,„;,|,., u,.r.. oL-.tv.'.,!
tnakiM- l.it.l.. att..mpts t.. ..vi,..,s.t wh,.,. tl,..v wrv li,,,.. ,.|,.v..„ i„ Mvt..vii ,lav. ,.|.l

III.. I..r..-..uifr .lata woul.l in.li,.at.- that |.n>hal.h .h.v..,. .h.vs wa- tl... n.i.iin.nni
|.er..,.l. hut ,t «,.ul.l not he safe to .•o,„i.l..r that thi, was ,„rr...t. I,..,,,..-.. ll„.. ,|„
not a. t i,..n,.aHy i„ ..a;;..s. (fKano in V..w llan.|.-l„,v an.l H in in \„v, S,.„t,..
foun. that in a Svw .a,..,, hut „nly ... a ^.tv iVw. tlu.s ,„ .at:,., „m,.,„„.,| „, h„, ,i,,,„
a w..<.k. ()ur..l.s,.rvati..n, in tl r.hanl tt„nhl j,. s t.. h..|i,.N.. that in th.. .as,, of
Bomo in.Iiv„iuals at l..aM tl... (...pi.,,! n.ay M.,t 1... l„n^r,.r than a w,.,.k and ,„.-,hlv

E(i(!-i,AviN() Habits.

Th.. f,.nmlo fly has a sharp, stin-dik, ovipositor, as -h.,wn u, Vv IV Wh.n
ready to o ..posit she rais.-s horself on h.r lo^.s. hon-ls t!.... al.,l,.n„.n" at al.n„.t anght an-'le an-U^rmlualiy l.y r..p..ato,l thrnsts ror....s tl v,p..s,t..r ihn.n.d, ,1„. -kinof th,. appl,^ into tlu. pn p l.,.n..atl,. Th- .... is th..,. pas-..,l .h,wn an.l .1.. ,t...l ashort d,>tan,.o hd-.w th,. skin. Th.. uh..h. „p,.rati.,„ tak,.- rr.„„ ,hiriv s..,..,„d

'

to -v.-n
ininut,.s with an avorajro of ahout on,. a,„l a half .ni.int..-. (.,„•,. the ..vin.-itor
has !.....„ with.Irawn it is ..ar-.tnlly .[..an,.,! „r hru-li..,] l.v th.. hi,i,l |..,-s

A fly has hcen ol,.s,.rv,.d to .ieposit s..voral o-s in l.alf an h„ur.~h„t th.. total
numh,.r ..f ...;:s la-d hy any .„... fly durii,. her lif,. has n.,t 1 n ,l,.|..rn.in,..l \nexamination olthp ovaries show.s that ..a.h f..mal.. i- p„t..ntial!v .apahl.. of lavin^
several hundr..d eggs.

' ~

AfMi.v ....- ,„ay 1... laid in a singl,. appl... In .„,.. .as.. nin,.tv-thr..,. .... ,.,„„-
t.m.> w..,v toiin.l in a Snow, an.l in six S v appl,.- oi, ,h.. s.n... ttv,. a total ..f threo
nun.ln'd ail.

I ninety-three esrg piin..tur..s.

Flies s.anefirnes go through all th.: aetio.is of ovipositing without anv ..ggs
heitig laid. The total p..r....,i,age of mi.Ii ..ggh.ss pun,.,- ivs is no, ..asv to .h.ti.rn.^M,.
aceurat.ly. hut IS appan.ntly ^mall.

Tin: r-:.;,;.

Dfs^ripfion.^Th, egg= are very small, white ,>r .n.ani n, ,.oIo„r. n.arlv ..11,,,-
tieal i„ -hap,, and almost tour tim... ;,- lo„. as wi,!,.. F!,.ii,. -it„at,.,i in th..
heneafli th.. sk„, they ,an h,. >,.,.ii nnlv l,v ,liss,.,tii,- thrm out

j.iilp

^ ' AiiTIl III- Im I MATION- l'ri;|,.ii.

''''"' ''"-'' "* "•! ^vas d,.t.Tmined f.,r tift,.,.n s .-..vp,, of th...^,.requnvd flvv davs ..a>
, hat.-li

: four, -iv da vs : ,wo. -..ven dav-: o,,.. ..id,t and
one ,„n... Ph.^ hir-er numher tl,er..f..r,. hat.h.^d in fiv.. .h.vs. h„t fho av,.n,.^^ was
SIX day-. Tliese determinations were ma.l.. during the month of .\,iirust in lOIV.

'
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\l Mill. I! IIK L\HV.K I'Kl! .Vl'I'Ll:.

'I'li.' ;:niit<'>t imiiilHi- <.( Iir\,i! olitiiiiicd from a .'iiij;!! lnnlly iii|,-1im1 fruit wa-
r.'. From twenty-two ,i|i[.|ps of tli,' Si-pti'tiibcr Sweet vanClv -.'(i: lar\:i' swu-

Hg. 17.— Apple sliDuitiK many cKK-puncture.s and three exit lioles. the
latter heiiii; eadi several times larger than any of the former.

reareil, or an avorajre of '.i. I per apple. It is seldom, liowever. that the i uiiiImt
tenches nearly so hii;h as this, arul in winter varieties, as shown ahove, it i> verv
-mall.

E-MKi;(;i:x( i: or- L.vcv.i; li.-o-.i riti: I'luix.

When the larva^ are full i^rown they make a hole in the skin of the fruit and
work their way out throiiirli it. (See Fig. 17.) By this time the fruit has almost
always fallen. Occasionally a few apples lianor on the trees and rot. and any larva'
in them sinijdy eome out and drop to the irround. Once out of the applet tiie

larvip seek a suitahle place to pupate.



Tin; I'lPA.

Til,. |„r\a ,,!• i„M-j:„t of niiiM\ -,„..ms „r ,«.,-» in,r.,,| ,|i,.> wlu'i. full .rrowi.
and ready to pupate eonlnwts the larval skin into an oUon- or barr..l-.|,ai.,.d ea^e
'•allcl a puparnun a.i.l lal.T «,tl„n this ,as,. .han;:,.. to a tn„. pupa. Fruit <'rowe,v
however, never see this real pupa and always speak of the pupariu.n as tie. j.upa.
•or the sake of simplieity it seems advisahl. to follow this <ust.m. and to u-e the
term pupa to include hoth the pupariuni and the real pupa within it.

Th.. larva, of the .Apple Ma-ot usually pupates within twenfv-four hour., after
h'avin,^ the fr.i.t. The puj.a in size an.l shap,. res..n>hl,., a small plump jriain of
wlieat. .\t first it is -olden-hrown in colour hut heeonus darker with a-<.. (See

WiiKiti; Tin.; I'ii-.k Ain; Fot\i).

A few pupa, may he found within n.ttin- fruit, espeeiallv erah apple- a lar<re"umhor occur. juM hdow n,,,,,,, apple. c>p,.,.ially if the arc in a heap: hut the
nst majonty are witlnn the soil itself and at an averajre depth of hctwccu one and
tuo niches. A cun.Mderahle nuniher are sometim-s in the third inch, hut Nerv fewou o the huM.ln.ds examined ,n various -oils were deeper thai, this. In ..ra.s or
sod they are not. as a rule, found .piite so d..ep as in cultivated. loo.e .oil

"
If the

.'^oil ,s hard they may often he found on the surfac hidden around the .rown of tPe
grass or other j)lants.

Dri.'VTiov oi Tin: I'ii'm. St\(;i:.

All the pupa, remain in the various situations mcii d here. unl,... de.trovedm some way. until th.. following, summer. Then hy far the -nvater' numher' of"""' '•^"'; ';''" ;''';1 '"-'•J^" as tlles. The ,•,• nder stay in the soil a. pupa- all that
seas,,n and the loUowin.i: winter, and the second >ummer at the u>ual time <.nien'e
as a.lults. tiu. making a two year life cycle for these instead of ,he more comm^,
one year life cycle.

]»\T.\ ov TiiK Two Y|.:\|{ Lin: Cvcli:.

From pupa, of the year J911. in U.|:! there emerged 5 female- and I males
'""I "'"" ''1 pupa, of ]<.)]•> i„ till I.:! femal,.. and 1 male

In the fall of l.U;i the following percentages of heallhv pupa> wer,. recovered
from lour n.an.ig hoxes: 1- per •ent.. 1.. per cent.. IS per'eent. and Id per cent,
respectively, Ihese. therefore. lH.|ong..d to th,. tw,) v,..-.r cvel...

From a ivaring Im.x in which an unknown numh,.Vof ma-'oi. pupated in 1013
fit f1,.-s ,.n,..rg,.d in 1!.! I and 1!. in l!.],-,. that i- •>:! per ,.eiit. „f the total r.umher of
nu\s st^,.iircd from tin- i-agc had th,. hi,.!inial hahit.

Is TiiKiii: A Si:i',iMi l')i;,H)ii iij. Am i.r-. !'

All the evid,.n,-,. oldained at Bowmanvill,. fnun ,,ur lif,.-ln>torv <tiidies in
"'"^'' ''"'

I
'• ""''^ l«'l't '" i"i'"l. show,.d that in that hualitv an,l ,lou!itless in

MUiilar or ,.old,.r hu-aliti,-. tli,..v is not a s,.co,mI hroo-l, At' ( Irim-hv how,.v,.r
--a nnnli wann,.r part of th,. provin,e-aii a,liilt mal,. an, I s,.x,.ral api.aivntlv
lr,.>li r'^.^ puiutur,.-^ w,.n. foumi on .S,.ptemh,.r "^Mh. Ill I.",, thoie-h all a.lult- m the
,.,pially warm di-trid „( Sim,„,.. Norfolk Conntv. IkuI ,li.-app,.ar,>d l,v Vu-ust
.{ist.^ In- ,.,u-e,l a -u-|,i,ion that th,.,.. mi^dd 1„. a partial se,,,,,,! hnwl
a (.ninshy. 1,, t,.st thi-. in IDi; !,a,lly-inf,.>t,.,l Karlv !larv,.>t a, .oh- were
l.hued uu,\rv ,h,.,.-,.,lo.h l„.nea,h a lari:,. p,.:.,.h ire wlien- tlicv u.-n- -hr;t'r,.,i Inuu



the sun. 'J'lii' tri'r wiis H'O t'ccl or nunc away fniui ilu,' ncan^l i\['[i\r li''i'. lif-

twci'n Si'iiicinlitT null ami 'i\^{ iwuailnll- innri'iir.l in tin- iap>. 'I"lic-r witc all ihat

ciiicr^'rcl. 'l"liis imlicatcs that iIrtc i- a [lartial -rcnnil liriMid sunic yi'ar- in llir

.-iiiitli-\vi'>tii-n or warnnr part- ol' the |irii\ inii'. U niu-l. Iiuwcmi-, lie a mts .-mall

anil alinii-i in-i^'nilicant inic. ciilu rwi-i> tin' llir- cimiM -iaiTrl\ lia\r (-ia|ii''l our

atlrnlinll.

i'o I'l.iK- FiaiM I'l im: Kiium Kmilv WvifiKins KMi:iiiii I', vkiii.i; 'I'liw 'I'lio.-E

FiiOM Lati;i! Vakiktu:-?

Lai-i;c nnnilicT- of inl'i'-lrd -nnmirr. fall and uintcr ('I'ulnianl \ariiii.- wrrc

collrrti'd in mil and |darc(l in j^nmnd liux.-. 'I'lir nr\l -|irili;: :!ilti |in|ia' I'rniu

the .-nnuniT anil iJOn Iroiii the fall aiiplcs wri'r put in tlir ^n-nnud rai;i-. 1,'n-

I'lirtunatrly. im |pU|ia' wrrc nlitainrij I'l-uni ihr winliT apiili'-. dnnlillr-- iii'rau-c of

tlu' t'aduro 111' thr niaj;';rols tn nialnri'. <in .lnl\ Mh llir- rnnnncnccd to i'Miit;;i3

I'roiii thr |Mi])a' drrivi'ij from fall a]p]ili'- and on thr followini;' day from tlio-i' from

thr -uninirr a|i|dr>. 'I'ho I'xail dr.la arr a- follnu- :--

^"i//ll/*l* ;• Vdrit tit s:

f'afjo lii, Ilii'S I'liiiimoiii'ril to iiiirr};i' .Iiilv '.Mli.

Caj;!' l''>, " " " " •"'Il-

ea;;.' 17, " " " " intli.

h'dll Inn: III .-<:

('aye 11, llii's i-iininiiiUM'il to I'nior^'o .laly xth.

C-.iili- 1.-, •• " •• •inth.
CiiKe IH, •• ••

'• '• H'tli.

This shows that -o far as sumiufr anil fall varii'tirs ::o then' is no dilVcrL'iieu

hrtwrrn thr ihltr- of rmrrnillii'. it i- M'l'y doulilful wlirllirr any dilTrrrncr wouhl

lie found lAiMi if ]iu]ia' from winter varieties had lieen u-ed. and it is jiroliahly

safe to lonsiiler that the earliest flies -eeii in the orrhard on any partimlar tree

nni\ not ha\e rouie from the infe-led fruit of that [lai'lieular tree almu' hut also

from that I'f tl thei- infested tree- whether earlv or late varieties.

N \ I'll; \i. ( 'lis I Ki>i..

Il lia- lieeii shown thai there is eommmdy a ;;real mortality of eir:;s and larv;e

in the fruit, often reaehini: in the ease of winter varieties to a- hiuh as Inii p.c.

and even in the ease of summer varieties seldom i^oiiiLr helow ."ill p.e. 'I'jie eanses

of this mortality are not known exeept that in winter varielie- it i- apparently

due to the fruit not lieeominj: sullieieiitly mellow to alh.w the larva' to mature,

enter the soil and )iupate hefore the very eolil weather come- and de-troy- them.

Not only do ;.'ri'at numhers of i l:l:- and larva' peri-h. hut al-o nninerons pn[iiB;

in fact, it would appear that the i;reatest mortalitv ol'leii oeeui- helvveeii the tiriif

when the larva' leave the fruit and the time (ur einerLTi nee of a'lull- the rolluwinsr

summer. Soini' years thi' destruetion of pu|>a' is niiieh L'reater than others. For

example. We have si'veral times plaeed numerous liadiv infi-teil verv ripe apples

in heajis -n tiiat the followinL'' year we miijlit -e^ nre tlie- from tho pn]iae from

these if desired. Some vear< manv tlii'< rouhl thu- lie sei-iired, other vears almost

none. Similarly in Imxes the niimher of llii-.. emeri;inL:' from a kmivvti iiumlier

of |iu|ia' of the previous year varies ijfreatly from vear to year. l'"iir in-tanee. in

itil'.' ."i.! p.e. of the jiupa' ill lioves tran-fornied to ilie-. whereas in IfMo niilv •.'•;.!» p.e.

'i'lie mneii l: er niortalilv ot liie in-er|- -miie \e;ii- iiian oihers leads, of



•il

n,iirse, to th.Tf iMiiii: miicli !,.>> injiirv smii.. voars than u\hvr<. Kv.-rv ^tll.K•ut d'
the Apple Mafr;r„i ,„i,,t have obscrvod this jrreat rtiictuation in iuiiuImts. The iii-
s..ct will heconie very abun.Iant in an orchard for a vear or cominonlv for several
^yars, then almost .Ii-api)ear lor several year>. onlv to reappear in lar-e nuinher-
lat.T. Our knoule,!-,. ..f the la.-tor, res|.unsihle for these jr.vat lluetuations is verv
niea,i,'re. I'arasitiMu l.y other insects is apparently of little if any importance.
iMiause in n,.nc of our experiments with e;.'jrs, larva>, pupje and a<lu!ts did we
s(MMnv any parasites, iior did wo see any e\ idenee of their work in the orchard.
It IS true that a four-win^'ed parasite has been found in Xova Scotia but even
th.ero only in small nnmhers. Birds doubtless feed up..,i expose.l larva- and pupte
spiders upon adults, ants upon huue when .seeking to pupate and upon flies when
emers:in,2r and still helpless, and there is reason to suppose that ground beetles
sometimes de>troy pupa'. Rut the combincl work of these enemies is not sutli-
cient to account for the extraordinary decrease in numbers of the .Vpple Ma^'o.ot
some years imnpared with others. T!w main cause i- probablv due to the'ifif-
fcrviiee II, weather c<Miilitiun- ..f .>ne year .M,mpared with another, "but just how wea-
ther c.n.lition. art i- ,„,t xery clear. The f,,llowiiio- ;,,,,„,,, t,', \,^. p,^,i|,|„
c.\phnialiipii«:—

Fir.t. if there have been heavy rains in .lime fnl|„wed bv druu-ht the surface
<.f the .-oil becunu- hard and baked and manv flies will be ti

'

le to emerge
thn.ugh It; for insiaiiee. in If)]-, onlv 40 flies emerged from v'd i a box where
the soil was hea\ily wateiv.l and then packed to form a tirm surface, while in a
check l)ox where this was not done 100 emerged out of -.'flo.

Second, if the soil is very hard and baked manv larva- after leavin-' the fruit
arc unable to enter it and many others do so onlv with irreat difli.ultv fn 0,-t,,ber
1!'!.% !t.j newly emerged lana- were pla.-e,l in orchard -oil which had Im-ci, i,caten"
by ram an.l baked by the snn. Only 42 of the.-e were able to enter the soil, the
<itliers pupating on the surface.

Third, a bard condition of the surface soil, as just stated, lead- to many larva-
])upalin- -ove ground either on the exposed surface or amotiLr the r,„,ts of 'rra-<
and wccd>. Such pupa- in a time of dnmgbt usiiallv pcri-li. In a b.,x lOO pupa-
were exposed on the h-o-e -iirfac,- of th.- soil aii.l from the-,- ,,nlv flv emerged
III the -am.- way it i- reasonable to suppose that since manv pup in almost "anv
soil are found iii the Hi-t inch of soil and since piipic caiincit withstand prolontred
n .-Clue of moisture very many of these must perish in rears when the soill.e-
conies dri(-d out for long periods in July and early .\usrust.

From what has been said above it would fidlow that the insets would onli-
minly be ino-t num.-rous in situations wh.-re the soil is of -uch a nature as to
allow th.e larva- to find good pupation quarters wi case, or in other words orch-
nnls 111 which th.- -od -iirfa.M- is lo,,se eith.-r from hit.- .ultivation -ar after vear
or bc.-aii-.- the tree- aiv thi.-k. Mllor.liiig a .l.-ii-.- slia.le. and where w.-.hIs an.l ruii-
hi-h abound on the -rouihl. The fa.-t is that usually it is ju-t such or.-hards
pr.Ai,b-d they have „.,t b,--ci, ,v-ularly and h.-avilv -pravcd with a poi-on ,-a.-h v,-ir
that are w.,i-t infctcd. Fruit tre.-s in villages and towns are .-.unmonly worse
lntc^ted year alt.-r y.-ar than those in ondiar.ls, and appar.-ntlv chi,-tlv for the rei-
son that cmditions in th.- f.>rnier an- sp.-.-ially fav.Hirabl,- for pupati.m. S„,.h tn-,-
are usually situat.-d in gardens that are on the one hand k«^pt well cultivate,! .,r
on the other hand ab.mnd in we.^.ls and rubl,ish to such an extent as to prevent
the baking of the soil. Moreover, in towns and villages strong, drvin-' winds
.anii.d play the same part tliat they do in a more exposed on-hard,

- "



coN'ii.'oi, mi:asl'1{i;.s.

('LI.TLl.'Al, MliTllODS.

Ivvitcriiiii'iii- witli pn|ia> in plot- in wliioli tlif -oil w.i- l'iv.|iifnil\ -iirrt.l

-iiuwcil that sn.h >lirrin^' linil })riictically no ctTopt in It'—nini; ih,- niunlicr of
adults that tincr>:ctl. Moivovit, >oinf ,<i the wor^t inl'.'-tf.l oichanN were tlio-e
on wiiich <roo,l cultivation was practi-.d. As the piipif lie loo-,, in th,. ,.aitli. on<>
would not expiM-t thnn to he injuivd l.v stirrini:. Tlu^ la. t would appear to i.,-

that cultivation, csjiccinlly if continued late wouhl I'aViUir the inciva-c of the
insects, because it woidd alVord more nearly ideal condilinn- for pupation.

J)eep ploujrhing nuiy Uurv nianv of tlie pupa' umlcr live or six inches of earth,
hut this does not prevent the flics from coming' up. We found that when pupa'
were huried even ciehteen inches ,le,.|) flies still emerged: nilcr e\j)erinienlers have
had the same experience. So thai neither as a re-uli .if -lirrini: the |)Up:e lu-

i)iirvinir them deeply is culti\ation any assistance as a euuir..! luea-ure.

Son. Inskcticiijes.

When the work was heeun. and hefore a satiyfactory method of loiitrol wa>
diseoxered. it was hoped thai an insecticide mi^dit hi' fiuuui »hich hv heiiii; worki'd

into the soil would destroy tlie pujia'. The followinrr sulistan(es were tested at
even i:-reater sirentrths than would have lieen prai-tical.le under orchard condi-
tions: .\pterite. X'aptu-itc. ClillN Manurial In-eeticide. Verinine. .icve's Fluiil.

Urine, lime-sidplnir. pyrethrum in water, kerosene cnuil>ion, l.lue-tone and lime.
Some of these reduced tlu' juimher of eiiu'rj:injr adults c iishlerahlv. I,ut as these

suh-tances are all expensive and. a* a nimh clieaper aiul much more -atisfacforv

remedy has l)een found, it is itniu'cessarv to consider iheiu further.

CillCKENS.

Wherever many oliiokens ] ; fret; run of the orchard and the latter is cidti-
vaied. larirc iiundiers of the pi,|,a' are devoured and Mim-jimis the pe-t is held

completely in clici k.

I)i;sTifurTK)\ OF F.M.i.rN- Fruit nv ITand oh by 1)omi>tic Axi.uai.s.

There is no douht that if all the fallen fruit is uailiered sulViciently frequently
aiid destroytnl. and this continued over a period of two years, it will praeticallv
eliminate the Ai)ple ^rasrpot. unless infested orchards arc close hv. This was
demonstrated in 1911, 1012 and 1913 in a small isolated orchard ncarRowmanville.
Ho2.s were utilized to .souk extent in the work, but most of it was done hv band.

This method is applicable rather to a few trees in a village or town parden
than to a commercial orchard. The amount of work involved even on one acre
when the crop was heavy was found to be vastly preater than antici|>ated, and >o

irreat that almost no fruit-prower would perforin it: in fact it is in our opinion
an impracticable method of control in commercial orchards, except possihlv in the
few cases whore liofrs. sheep or cattle are allowed to run in the orchard in sufYieientlv

large numbers to keep tlie irround free from " drops."'

Much data was obtained on th(> frequency with which drops of the different

varieties should be frathered to prevent larva^ emerjrinjr, Init an account of tliis

under the circumstances seems unnecessarv.



Si'|;avi\(; Willi Ai!si:ni( M.S.

•^-""b- "f tho >tni,i„iv ol- tlu. m,.utl, parts and of tl„. f,,,!!.,- liMlut- ..! th.
a.luiN ,au. 1,.,1 iMV,.>ti;:alor> of tin. ins...-t lo 1„.|m.v,. ti.at if |m„>o„- „,.,,. ,,,„uv,lon thr l.sncs nn.l fniit tlir-r «„,il,| l„. r,„| „|,„„ ,„„| ,.,,„„, ,|,.^„|,

Ai l„-M ,t «a> M,,.,,„..,l that il„. ,,o,.,„ must !>,• in thr form ..f a li,|„i,] ,um1
liat II iMU. I„. .onil.n,,.,! w.tl, M,n.,. >w....|. aUiM.tn,. Mil.Manr,.. mi,I, ,,- n„>l;,-M..

iK.lon. ilu. II„.s conl,l or would r.rd ,„,on it. Lai.,-, liowrv,.,-. I.oti, a- ll,,. nMilt
ol ..... ..xpH-in,..nt. and of oniianl ol.s.rvation- and t.^ts. ,, was <,„, that Ur.
I"MM>n n.Td not i,,. in li,,Mid form. I.nt that ar>rnai,. of l.ad ronld h. ,H.-d The
n.'Xt diMoyry was thai th,. mola^.s or any oth.r sw,M.„.n,.d >ul,stan.v wa. not
M|;.r.s,rv h..,aus. the tl,..s f.d n,,ou th. .mall partirh- of ar>..nai.. of l.^d .vn,
^iU'vnW th.. wat.r n -od in the >prayin- had evaporated. Tho fa.t that niolas-os
'"".^- l- ""iittrd aiHl that tlu. arsenate, of lead and water are .ullieient i- a .^reit
.o.n, eeau.. ,nolas.es is eostly. tends to injure ,l,e folia.e. and ea,,..- ,he „„xture
to ua^h oil latter than it otherwise would.

K\|.i:i,.|mi:m, ON Comi,.,,!, t:\ S|.imvim; With Ai,-i:\ k af...

Tha, -prawn, with ar..nieals will eontro] the Apple Ma;:,, ^ o^en ,n the wor>toi.-te,l
,

.
laid ha- heen p,.„v,.d hv ,H a> the n.ult of siv ve:u,/ -pravim^ evneri--nt. A l,r.t. as ,vill he >hown. the re.uhs were ineonelu>ue. :

, .a.L of :,;.,;.:!: I
I'" -MetlH.<N employed. I.nt with e,vperien,-,. ,he-e weak point, were eliminated and the

last three years tests ,ave most ^ratifvin, result-. Ca^e experiment- withpoisoned -prays wore aI.so <.ondueted. and no, nnly eorrohorated the orehard results
'" ^''" ''""""^tnited that the tlie- would U..,l upon the poi>on even where the';
'••"I '^" ''Pl---tuu,ty of not doin,,^ so. The,<e ea,e experitnents will he referred to afteV

tlie oreliard ox|ipriinents have hoen descrihed
K.r,,rrh»cnt 1. In inni at Howmanvillo the Karlv Ihn.e-, and .S.ptemher

Sweet tn.es in a villa.L.. orehard were .prayed just as the Hie- he,,,,, to emer.-e
•ind n,..,n four t.nn.s later at intervals of a week or more. ,l,e lar.^e numher^of
nppieation. hei,,,. due to Ilie excessively wet weather in .lulv and Au.nKt Themixture u-,.l wa> - Ihs. ar-ei.ate of lead to In ,al<. of water' ,on,ainin^ 1 ^^aj of
'"'.la-e.. I he reinaimler of the trees, ineludin;: one Snow apple, were Mt un-spnned a< a eheek. I he results were ineom-luMve. for thoud, there were fewernt.Med appes on the sprayed tree- than on the .Snow, yet ,, lar.v inimher of thesprayed apple, had also heen attacked.

/^.n,rrh,n'nl 2. In KMI a lar^e on-hard of 2o aeres or more at ^loun.ain.
i.i l)uy,,a- (onntv. was spraved twiee with 2 to ?, Ihs. arsenate of lead and 1 ..ilof niola^-e. to 10 ^als. of wat •,. The first -prav wa. appli.d ,,,.1 a- the tiiei
.e-:ni ene.rL;-,,.- and the seeond hetween two and three weeks later. Sus,„.,.,i„,r

tluit th. hnlure to -eenre -at isfaetory results tho year hoforo was due to our havin'^
sprayed too small a porti.ui of the orehard. it wa. decided that all th,. main l.earin"
part -hould he treated, leavini, as a eheek a hloek of ahout two aep.s arram^ed
•" l';nr row- alom: the ea-t side. This or.hard had heen hadlv atta.-ked Hieprevious vear and manv of the infested apples left upon th,. ,r,,u,„l to ro, It

M.",-!!"
'"'"" '"'"*'"'• '"'-'"'I'".- ^•^^'^•al whieh were fav.uirit,.s ,,f ,h, Apple

The re,.nlt of the experiment a. <,.,.„ in S,.p|emh,.r was that in tl„. whole
or-.hard. ineludin.ir the ehivk, att,.r nniel, s,.arehin,,^ onlv ten appl,.s with \„n!eMa-ol e,^ pnnrMuv- w,-,-,. found. Tiiis. of eonrs,.. |ook,.,| lik.. , n.narkahle



e.\aiii|ilc ..r iiiiiiinil ,(iiinn| mihI nut ihr r.--iilt of >|.i-iiyiii;r ; Kiii iliriv i- im .|..iihi

that ir II liml IKPt llC'll I'lir tllc >|)ril\ iHi: a <'()Msil|iTill>lr |i. Irr'HtaiiV nl' al Ica-I the
I'avdiiiif- Viiriclii's liki' Toliiian. Sii,,\\ ami Wraltliv wmiM havr Ih-.mi ml'.-i. .1 ;

liwdiisi at the ilu-c of till' lir-t a|ipli(aiiiiii in .liily and a;:ain .liii-iii- tlir -ituii.I

!il)[ilirati(.n ill Aii;:ii>t -rvrral ilii/rn Hies were <.livr\('il dii tin' iivrs ai"! thnv i-

11(1 <|ih-ti..n tlial Ilic- uriv iiNii |i|-c-( III ii; the inirrval lirHv.rii the lu,, applaa: !..n-.

tlioii;:!] jinihalily Hdi in lariiv iiiiiiiIht-. U'Iuti' tlirs arr |iiv.iiii f^'^- an- -iiiv id 1„.

laid iiiilc" thr llii'> arc killi'd liy p(ii-,,ii. Natural i-iiciiiic- i!.> iiui d,..irnv them t,.

a >;iinir).iii rxt.'iit 1(1 iii-iiiLf alMuii tin- aliuvf result.

A- tn till- fi-ccd(iiii i.r the i-hcck I'miii injury liy tlic ]>v>\. there are hv(j |i(i— ilih-

simple e.\|daiiati(iii>. Kir-I. the season wa- very drv and the {'u.lliiiLr Moth appliea-
tioil. which had heen hia\y llial \car. ,-till reinaiiicd on the f.iliaee to a eon^iilcrahle
<'\tent at tlic tin f the lir-t s|irayiiii;- for the Apide Mat:i:ot : hen,-e th,. ilj,- niav
haM' lieeii ,lc,tro\ed liy tlii- [loi-oii. Second, the check strip wa- oiiK > or in rod-
wide, and the ilii- as they moved ahoiu may have passe<l. ami almost uitln.iit .|oii!,t

did pa--. I'i'om the nii.praye(i lo the -prayed tree- and ri<r rrr.'^,!. tlm- hcomin.'-
poisoned liefore they were ready to oviposit.

In an iiii>prayed orchard half a iiiili' away a]ipro\iiiiali'iv .".0 p.,-. ,,r the Iriiii

on the irio-t Mi-cejitihli' varieti(vs was [iiinetiired.

/:.rprrliiinil ;:. in IIH,-, a small (uvhard of ahont .-In lar-e tiv,- at X'illa Xo\a.
ill Xorl'olk County, was sprayed twice with the same mixture as u-ed in IIH I. A-
tho sea-on was very wet iiuirc aiiplnations should have heen ei\eii. Imt. from lack
(if time, had to li|. omitted. Kven -o. the results wore verv .. •

f..r. ..ut of
a small crop ,,f ,,ii|v a IVw harivl-. not more than from In p.( . ... ^.c. had I n
attacked. The .u-ehard wa- .oiiiiiletely isolated ami had heen severe! infe-t,,| the
pr('vi(.ii- year.

I:'.r/i,rii„r,i/ I. Ill the same vear an orchard in the suhiirh- of .Simcno
was -prayed -,.\cii ,iin,.s uiih sweet. 'ned ar.-enatc of lead. This lar-e niimlier .d'

apidicaiioii- was neces-arv on aci'oiint of frei|iiciit rain- to ki'cp the f.dia-e aii.l

fruit eoveivd with the p.dson. The yv-ult> ohtaillcd lieiv Were d i-appollil i n-. for
tjmii-h the -prayinir „|,|,t have reduced the iierc,.|ita-e of infestcl fruit, vet iiearlv
^') [I.e. of the Toliiians ami from 10 p.,-. to |ii p,,.. ,,f the .Snow and Spy app'c- were
puiietiireil. The cause of the failure of the-e numerous application- to iimt,! t

this oivhard wa- e\idcntlv the -aiiie a- in the i-a-e of the Karlv llar\e-t and Sepiiin-
her Sweet 'ive- in ih.' Hownianville orchard in HM.".. iiamel\. ihe proxiiiiitv of

other iiife-ied trees or -mall orchards to the sprayed trees. At Sinicoe 'ln're w, re

several -lu-h orchard- a few r nls away from the treated mie. It is p,,--il,|,.. t,„,.

that -oliic ,<{' the \er\ heaw wind -torm- may liave had -oiiietliiiiir to do -villi

hrin::iii<;- in fre-li tlic-. f,u' in the wor-t storms the wind hlew from the anircate,!

orchards towards the treated. I'p to the time of the first, which wa- al-o th,. wor-t.
of thi-e -toi-ms. no coe- |,u:icliire- .-iiid \ery few flies Jiad heen found. Inil ifler this

there wa- a not ice.ahle iiierea-e of tile Ilie-. ,ind eee pumtiiiv n follnweij. 'I'lii-.

of (•(. 'r-e. i- not proof that the wind \\a- iv-ponsihle for lirinirin;: in the tli'-. ihomjh
if the fait- could h. known it would prohahly he f(niiid to he tin- crre.t lApl.anal ion

of their iiicrea-ed nuinher.

K.r/irrn,ic I ."). Ill I'lir, tlire,. -mall <ircliards -iiuated near cieh other at Lvn.
ill the County oi I.ecils. wci-e each -praved twice with the -ueeteiied poi-on. '{'he

Si
: M Was dry and the spr.iv remained on widl. Tlie>,. orchard- h, 1 licen -i h.idlv

intested the previous year that iiio-t .if the fruit had Iweii l.-ft nnick".!. Two ,.f

the or.li.inl- weiv ..n <<Uf -i.lc ..f ih.' r.ia.l .in.l the ..th.^r .ui th.' oppo-ite si.l, . y,,

. 1 1 I I wn III III HPiiimi f III u
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"tIl.T ..ivIii.nU v..,v In ,1k. -.,i,i1,. .,,-t. ,„. W..M .,1 tl.,..,, l,ui i„ ,1„. north „,.,v
>ru;n MMuhir M.iMli one. tl... ...aivM l,.!,..' i:. n-.N ,„ -„ .w,,v. The., or.hanl.
Mini aUo 1.,.,,, l,M,liv ..ttn..k...l ,1,,. ,.n.\io,i. vlm,- ami «,.,v m,,u 1,.|| uii-Mravcd a^ i

-iMM k. I.H«..,.M ,hr>,.
,
iMTks aiMl tl... ,«,. si„m,..| ,„-,.|,;,nU „„.,iIi..M.,l a< 1,..,,;:.

s.ti.at...l .,., th.. ..„.. SI,!., of the ro.,.1. wro a h...!-,. a.,,1 ImiM,,,- uhi.h -..pv-.l
„'

i-lat,. tl...... laiilv w..|!. Tl,.. oth..,- >,,rav..,l o.vhanl .„, ili,. o,,,H.,i,.. s:,l,. wa- ,„„
V. wril isoiai,.,l. ImM,,;: „,. I.arri,.,- I,..tw,,.,i u „ial tlir ,lir,k«. Tli.. r.-i.lt of ,!„.

l;"'-'"- ""- "'^'' ''" '" '"^"'1- ""-' i-l^i""! l.M.I o^,.,- !..; ,,,, „r
, I,., ,„.

all van..!,,.-, ni.lu.luij: mi.-I, >.i-.-..,.tii,l,. ,.„.- „. To|„ Simw a.nl WValthv In,.
In.iii .- |MU„i„r..s Tl,.. orrhanl on the o,!,-,. «i.|,. „f ,]„. ,.„„1 „„- no, .n,,",.. .,
''"'"• :'"' ,"" '"'"'^"'- ''•'^"'- ^'> l".-li "- -'•'

I-.'-. "I- H„. a|,|,|,.- [.M,i.-,,„...,1. tlM.„..|,

".","' "'
'

"" ''"' ""'•' ' ''•" I'ii"'-""-«'-^ '"'tl. In ,1„. ,l„.,.k o,vl,a,-,l. , ,ti,
^"'"~ "' ''" '"^"' ''" ''"lii'^'ii. WVallhv. Sn„„-M„.i S,. |.,umvi„,. |,n,l f.-oi,, : :, ,,. ,',,

"•'
';•'• "' "" """ "'"' '•-.- I'mi.-Iinv-.

, , „r ,1„. ,,|,|,!,.- has,,,^' ,.a,l, ,„a.n
|>Ulll-tl,,-C'>,

AV/,,.'-/,,,,,,/ ,;. I,. ,;,,; „,,„, ,,,,„„ „„.,.^. „_,,.|,^,,.,|_ ^^.^^.^ ,v-|„'av..,]. ,h,- ,"" ' ' '" - "'^- ^'^'"^it,. of l..a,l ,o in .al.. of «al,r «„l , ,|„. „|,li,i„„ „f „„,
'MolMss,... A. , ,,. ...Mson was ^..rv nvt in .Inly ,l„v,. a,,,,li,at,nn- in^tra,! .,f tuo
.'• ^iVH, ,o .11 ,.x,.,.,,t ,1,, M,n„n..r vai-,..t„.> s,,,-!, .s l.„,.|„.,. „n,| V.,l|„w T,.„>s-

P.i-.,it. In ,„l,li,,on. Mil „•..,.< ,n ,|,.. n..a.v,t ,,a.-, .,r ,h,. . h.-.k hlo.k «,.,-.. s,n.u:\
...ir.. ,n o,-,l,.r to afford the fst ..nhanls son,,. ,,.-ot..,tion. Tho n>snlts ^uj^sl,
•Mt: for .„ thp niost i.«..lat..,] onha,.,l tl,.. frnit was all (r,-r fron, injnrv. a,„l
i..' --";l "-t ,>ola„.,l „r.-har.l onlv a ,|o.,.n a,,|,l,.s on , |!.m.., „.,,. hail 1.;..,. ,,un
"

; / ,i'r"^ l'^'^'

pmictiiros (.onhl all hav.. 1,..,.,. n.a.l,. ^i a sin^^le ,lav hv o
<;"'a <. n.,. t .,nl or,.har,l in whi,.l. s,.,.... of ,h,. Toln,an> i„ the ,,r..viou.s ...," •';,"""\ •'' ••'

I'-''- "' P"-i.Iu,v,l r,.„it was al St a« , I,.; .1,,. oth.T two' ,„„
'""••" 'I'^m thr,.,. s,,„. a,,,.l,.> 1.,.,,,,. air,.,t..,l. a,„l th,.s,. hau,,,- ,.a,h o„lv on.. o,',«o
[!"'""";:; '

" '-'"'^t'"- »..,,. no, s .,lly inf..st..,l as ,1„. ,.,-evi„u« vear, th..ud.

Th'T'i '),'•• 'p'? ^- ^^""'•''^'^- «'"' '-' -"'^li-'f.' vari,.,v. ha,l al,„o-t' every n,,nle
atta..ke,l. (Tl... Tohnans in the ..hecks had no er,.p tl,i> v,.ar.)

JCrprmnrnt 7. At Tr.>nt,m this satne year, 1!1K. an' old isolat.d orehanl of
ahout th.rty tre.^ wh.eh had hee„ ba.lly infest.-d it. ]!•].; was h,.avilv spraved twi,,.
with arsenate of lead and water. Here. too. the r,.s„lt was that the fruit was
almost ,.„t,rely tree fron, injury, only one ,l,wn apph.s l„.ini: found with a.iv e...-
punctures. Th,.re was no check for this orchard.

' "'

E.v,,e,-im,'„t .s. In the autumn of l!»i: tl„. wor^t inlVst,,] on^hanl the write,-
l.a,l .s,.en wa>< found near Bri-hton. There wc,. approximalelv 300 tree^ in it The
var„.ties w. ro ch,..f]y Ben Davis and Wealthy, with ..,.v,.ra! .^now. one Yellow liell-
tl,nv,.r. two or three Ooldei, Hussets. one .St. Lawr,,,,-... on,. T,.ln,an atid a f,.w
other var,.^ties. Th,.re had heen a mod,.rat,> crop that var. hut even- apple se..,,
had hpen .«o hadly attack,.d hy the Appl.. Majijrot as toh,. w,>rthl..s. an,l most nf
them had h.-ei, left on the ground to rot. This wo.d.l naturallv jrive an i,l..al

opportun,ty for a great numher of flies to he present the n,.xt vear. and thus for •,

thoroujih ai,d final test of the poison spray. Accordin<rlv arrangements were mad,.
wherehy the entire spraying, inehiding that for Apple S,.al, an,ir,i,llin.' Moth wa-
taken m charge. Five spray.s in all were given, nam.'lv. the .lormant or semi-
dormant spray, the spray just hefore the hlossoms opened, the on,' just after fh,.
hlossoms fell and then two mere for the Apple Maggot it^.lf. The' first of thes,.
Apple ^Maggot appli,^ations was on Julv 12th an,l 1.3th. jn^t as tl„. first fl.iP. h,..rnM
to api>ear and tl,,. s..cond the first week in August.



Ill onliT t(. |>i(iic. t til.' "ivliiinl fiuiii iviiili-tiilK.ii Ir.iiii Mirrniiihliiii.' ..r, hanl-
thr liist or.hanl In ili,- laM wm- w.ll -pniy.M. aii.l ul-o ll i.' u> \\u- wi-t. tlir

nwii. ! liiins.-If .loinj.' IIh' latt.-r. Tlii- Irl't only .me uii>|.rav..l .m-lianl luarl.v. It

»a> -itiiat.'.l ..MT 11 lii'ij.'lit «( hiiid nlxnit 10 roih north of tlic .>\tr<iii.' iiortli-.a-l
.oriiir of th.' -pray...] .inliai-.l. This ..r.lmr.l. l)ccaii>o of the i'l.'vati..ii of th.' laii.l

h.'tWf.'ii it an.
I

ill,, t.-t .iivhar.l an. I lMMaii«c ..f th.' .lir.vti.m ..f the in-cvailiiii; wimis
was iVlt not ti. h,. a iii.'iia.v and so ua> us.mI as a .li.'.k. Th,. miMiiiv ii-..,l in th.-
-[.niyiii;; wa- •,' t.. :! ll.s. ar-cnatc ..f l.^a.l |ia>l.' I.. K" i:alliiii« ..T wai.r.

The r.-iilt ..f th.^ >|.iavinj: was v.Ty L'ratifyin;,'. i,.r th.. ..ivhanl was not only
li.'aiitifully ll.-.' fr .S.-ah an.l I'.i.lliii;: M.>th. hut also hail l.-s than :)' ' of th".'

Iriiit inr.'^t..! hy th.. Apiih. Ma-'.'t. This ..>tiiiial.- in.hnlo fall..)! a|.pl.'s as well
as thos.' ..n th.. tnrs. On.. ti-..,. had h.'i«....|i :. p.c. and H p..'. nl' inC-t,.,! rniit. I.iit

ihi- ua> far th.. wmsi tiv... >t ..f lli.- tiv..s haviiii;- Ics^ than 1 p..'. -nd s.'\cral Ih.iii^'

.iitiivly fr.'.- from injury. <»n the T-,iniaii. whi.-h is ii-iiallv as hadiv atta.-k...! a'^

;inv \ari.'l\. .mly tw,, punctiiivil .ippl.'s r.iul.i he f.iuiid.' Th.-r..
'

i- n,, ,|i,uht

ihat tli.-si. ivMill- \v.Ti. .III.- .'iitiivly l.i -prayiiii.', t'.ir .in.' ..f th.' \vi-ilcrs visit.-ij th.,-

.ii-.-hard (-\.-ry tw.i or thr.'.' day- from th.' tim.. th.' Ili.-s h.'iran t.. .'m.-r-c up t.. thf

.nd .d' Jiil\. ami f.iiiinl that niim.-r.ius tlics were |u-.'s..ni. S..ini- .lavs liftv nr
ni.'f. .-.iiild h,- M-i-n nil any .m.' .!' many tn-.-s. thus |)rovin^' that if it had n.it h.-.-n

f.'r th.' spra.\iiij: then' w.,ii],l ha\.' I n pl.-nty <d' Hies t.. havo utt.Tly ruined th.' .-mp
it was ob.-.TVfd, too, that the poison must have had an ofTect upon the flies v.-rv
Mi..n after .-m.'r^.'iii'r. h.'i-au>.' ..f tin- >,-\.'ral hiiii.lr.'d Hi.'s s.'en nii \ari..us n.-.-asinn-

none w..iv f.iun.l nialini.r n.ir was th.-n- any .'\ i.l.'ii.-.' ..f vix^s Inyluis up t.) the dat.-

mcnti.iiied.

In th. .h.'i-k on-hard, which, aeeordiii? to the ..wner. had ii.d h.-.-n ha.llv in-

f.-sted the previous year, ami frr)m which most .)f the fruit had h.-.-n >oI.l that y.-ar,
n.it n.-arly >.. many tli.'s p.-r tr.-.-. .-v.-n .m th.- iimst sus.-e[)tihli. vari.-ties. .-ouid h.-

fniind; in fact. 8 or 10 tlies w.-re all one could usually find in an h..ur. .Si.me ..f

these fli.,'s w.-re matinir an.l eirf: piinetur.'s coiil.l rea.lily bo found hefore the en.l

of July. By the close of the season there wen> s.) many infesto.l ai)ides in it that
the chief apph- liiiyer <>( ili.' .-..unly n-fu-.-d ti. pun-lias.' "the fruit at anv pri.-.-. Th.-

-ame huyer. after ean'fully inspet-tini; the sprayed on-hard, n.it only state.l that, in

his (.pinion, the fruit was in first-class niarketalile (onditinn. hut also purchased
thi- .nifi. In th.' che.-k on-hanl we made a can-ful .'xaminatmn .u' Snow. Wealthy,
ll.-n Davis ami riim-nix tn-.-- an.l e>timat.-.l that all .if th.-.' ha.l ;.". p..-. and u[.wanl
i.f the apid.- inf.'M.-d. many ..f th.- appl.- Inw'uii: >.. many ,-::-- pun. •inn- as t.. I..-

.l,'f..rmeii.

C.\(:¥. KxiTiiiMiAT- iiv Tin: Kiii:. r ..i- .Vi.'skm, \, l>ois.)\-s ii'.in riii: .Vi'i'i.i:

.Ma(1(ioi'.

.\ v-n.-^ ,if i-\pcriin.-nt~ .-\).-n.lin«;' f.ir nn.- m.intii was i-arri.-.j mi in i-ai:.-s t..

si-i. lii.w louj:' it t.i.ik ai-M-nal.- nf j.-a.l and .al.ium ar-.-nat.- n-sfii-.-'ivi-lv t.i kill tlu-

Imi-. and to ic-f the .-tlV.f .if a.hlinjr iii.ila>v> tn th.' f.irm.-r sui-tan.-.-. A f.'W t.-sN
wi-n- al-o .-arrii-d .m wiih a Mihstan.-.' us.-.l in .lustiiij: .mlianls. 'ompi.-...d of tinelv
Liioun.l sulphur .s.". p.c ami arsenate of l.'ad jx.wder lo p..-.

Th.. .-a-,'s iiM-.l w.-n- th.- .mlinary Uil.-y (-a;:es with .-hecsclotli .m thn-e sid,.-

iiii.l -la-s in fnmt. In .-a.-h of the i-heck ca,;:.'s an appl.- hranch with a f.-w ajipl.-
on it \vas placed in a Imttl.- nt water to ki-ep it alive and h.^althy. This hran.-li
wf,s, .it c.uii--.-. tak.'ii fr.im .in unsiiravi.d tn-e. an.l no iHii-nn ton .n-. it ]<-. •!...

.-aij-e-; wh.-n- p.iiHiii w;h u-.-d tw.. small hram li.-s n,- twii;. I'v.im thi^ -ani.- tn'.- wen-
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';'"'*'' '" """'- "' "^""'- ^""1 "" '''li"^" <' l-rnil or ,„ tl„.„. „«, ,|,,,,,„,| ,„
Ih- l-i-uM n„M,nv, wlnl.. iliMt ..„ ih, ,.t' , «,-,s i,.,t ,M„>„n..l. tl,.. .,l,j...t I,...,,- to
"; "'"""' "" ""- '" '""I"'- """I' ' 'I'l 111" i-i-...M.,| U^,' u, linuur ./the
iillicr- ainl tliii, ocHiic ilcMtli.

All CM,!;... wviv |.la.r,| in ,in ><],vn .ur iii-.'.tnrv Kiiilt iiihI.t the -lidirr of •!

'"':' '''!''' "••''• "" ''" ^"1 •' -I'-l' lull, -n thai ih,^ unv -l„.ll,.,v,| ir,„H th'-
Mill ~ ra>- and had thf licnrfit of a coiistani iiii.vpmimiI (,|' :iir.

T.\I!I,K «. SJIOWIN,; Till-; KKFKCT OF AKSKMCA 1. POISONS IfOX TIIK U.ll/rS
l\ t'\(;H KXI'KIilMKNTS.

Snii-taiicc ii^nl.

Arviiati' III' lead ....
Ai-M'iiali' i<( li-ail aiMJ

IIHlhl^VS

Ciilciaai arviiatf
(arxMiatf nf liaii'i.

Siilpliin- .So', and ar-
M'liati' i)f Icarl iiM».
lii-r l')', (lustcil irr

Iriiil aiKJ I'Dliatrc .

.

Cll.rks

Ni..ol Fnta IVrr..nt. IVn-rtt. IVn,.,,!. IViv.„1. |V,v..„t-
l.-M. No. „l .,«. ..I (h.- -.Wi- „l I',,., a'.'.- „l llirs :,:, „f (|i,., ,,„,. „, Hies
"'"'« ""•-, '''•"' X' 'l-'a.lM d..a,lm ,l...,Mn ,l..a,l in

10

10

ii-i'il I day

4(i 17,4

IC! L'l.'i

.'.|;l.v,

)()..")

:i day-

TS.l'

4 day. •"> days

loo

(ill,.') .S.-).'l !i7.:: loo

.S.-..4 !l,S.!l loo

:!7

!»7

.'4.:i

II l.ll

M.I Sl.l

An ,Aaininati,,n of il„. mIiov.. tahlr -hnw- rh-arly tlir killing HV,.,! of th,. [.oi.son,
III.' ciaM-ks rc|.n.>rMiinir the iionnai death rate. It show- t,,u that the llie< ,n all
the pois„iie.i , -aires fed upon the i.oisoii.-d Inlia-c an.l I'niit as \ve|| as upon tlu'
nnpoisoned. and fliercfoi-e have little or no p,nver of s.deeti,,,,. or at jea-t are not
.•ep.'lh.d l,v the poison. Caleiiiin arscnat,- killed nio,-e rapidh than ar-enaie of
h'iid. hilt iinfortunatHy i.s not .safe to us., alone with uate,-. as it udl hini. th,'
fohaire s,.v..rely. Sw.vtfuod arsenate of lea.l ki 1 a little, hiit onlv a little more
•joi'-kly than arsenate .d' lead ahme. Ars.-nate of lead pow,|er .-(onhin.'d with sulphur
was the sl,,west killiiii: suhstaiiee. sonic of til.' flies in tlie-e ea-es ,,,,1 .ivin- until the
sixth day. Al! poi-ons killeil more than .".(» p.e. of the tliet- in two davs' niid the vast
majority in four days. Tli.. far-t that a llv does not die for four or tlve dav- do,.s
not m.-aii that it is a- healthy as ever diiriii- luo-i of ihi- p,-riod : in i\ri. tl
pois(m -ei-m- to have an elfe.-t ainio-t from the fir-t in pi-ev,-i,1 in- niatiie- :

et;j.'-layiii<r.

'J'he L'l-eat ad\aiita,-e of usin- ar-eiiale of lead and uai,-r uiilioiit anv mohisses
I< Its safely to the folia-e and fiuil. and it- eVetllelU -ti.kMl- .piahtie- wlliell
llerr-silate fewer apjdieat iolls.

le

mil



i>ii;i:( THINS iMi: ( on ri.'oi,.

"'"' ^""""'- "I l''^i'l i- i' sui,l:„l..n iM,l
I ,,r ,„n,r..||,n.. ,|„. \,,,,|,, ^, , .,.„i'^

>miil,n- iv-uli- In ,,„r- haw I „ „l,iMinr,l l,v I'.iiii.,,, .,,,.1 (.
I ,„ \,., , s,,.,;;

.'" '""^' 'l";l"'0"'^' " -'„,,.,, „ „„,-; I,. ,|,„„. Ml il„. n-l,l tun. a,.,| ,.wtv"'" '" ""; "'''''^"•'' '""'' '" -rnn.-,|; ,M..n„v,.r. if liniv ;nv Im.IIv ,„t..lnl onhanN
'"' '.'''^ ''

.'': ''"•> "'^" """• I- -I"''>''l- l-'.'ilniv ,„ ,|„ ihV. „ „u,|.niU ,|,u
'vi'l.-malini, ,.| ,|„. lark of Mirr,-.. „l,taiiir,| i,^ -,,„„. n,v,.Mi::ator- I, ,,

il"iiin|ilh,ii In niakr that lli,. ||„.. ,1, i„,| iri..w. amn
a 'l.iii-i>|-,i(i.s

I I
.,,,

, ,

'""1 ""IN Hi'i' I'P iriv III tllL-
"•'•lunl III,. ivMill- „Ma,ii,.,| 1,^ .,.,a,M,i. -Imu il.al i,„i|, ,||„ ,„.,,, „„| „,
; '''^'"^•- '/" ""'> •••nui-t!„.-. ,|„ l„„^,. al.Hi, , -I, ,„„,„ , , „,, ,,.
V |11||~|\ »|||P(HI-.||. '

//" mi.rlin: n
.
„,„ nnmlr,/ ,., nr^motr of Innl /„,./, -M .. //.. /„ lu ,,„/ nf

"'"'''" ^'~ "'"•'""""•''
' I'-K. ulMh,... ilM.a, ,,uil..J, |.„i„„„,

"'^" "">"- ''•^' iniv ,1.,,- ..an lav ,.,,<. ii.n,.,. „„: ,v,. j ,,. ,,;;,::;;,:;
'" ^'" "Mni.irv „.a.„i i„ ,1„. wamuT purt,..,,- of ,|i,. I'n.wn,,.. m.,1, a- all „. ,„,in

'
„ :;

'"';'!-""' ;"--^- ';•'""" '"' "'""" / -r^n,: „i „„. |„,,,„|,'""
.
Mint, .. M„.|i a. tl... ,n„>t „r ,i„. nMnainin,: ,..n,„l„.. w,M of T„n,n„, .inil

'«'/•''// l.s
.
a.„l „, ,h. ,.„„„„... ,anl,..r „„nh an,l .a-t olu,n, .I,,!, ;//,. I„ a

:,::';; r:r- ;^'r-'">,
"• '' - '-''i. ti.i~ i.i.HH.„„n .i,.;,.,a i„. ,,,1

:

I»)lltil HI carh ,,t tlir>,. districts alu.llt (illc •vcck
Til,. .,,.,„/ „p,Uniliou shonhl hr n.uj, „s son, „s fl,r tirs, shu,r. ../,;„. „,' ,//..

"/'/"•'"""/. I Mially tins Will l„. in aKoiit tlinv uc-k. I„i, ,„ ,„-„ „, ,i<. , |
..

;y;:; '";;;: r- •' "'"1 ""^'''"'"" '" "'""" """""' '"" - '- i^-^J /i .
.,

'

in nil rv,wx //,,. //,>/ ,y,v„. „/7,,^ „ /„„/ i„f,.^/„,;„„

i"ii>l I.,. ,.ii the trcrsnll that tiiii,. to ..„n|ro| them
'

Moth
;;''''''';?'":" ''

'
'r

'''"'^- '""^>- ^'i-"-' - '-v :. r,,,. ,i„. .•,„ii,n.^I .th. i,, an... 111,. lH,n,„P ai„l m„r,. tl,„r„u,h th,. a|.|,|„.a,i„„ |. .h,, l,,,,,,,., ,i,;I"'i-n Hill ivMiainon ili,. IVuit ainl l'„lia..v

^nrnv'l 'f";. ^I'^'

•"''''"""'- """•'- "'-ih,.,. l.ann. ,„• i„„. <li„ul,l l„. Ih, ,„.-

V ;
;"^

""• '"'"' "" '"''^'-" "'
^' "'" "-' 1'- •nil. until

;;';::
:.:';!;::;:;r''^'''^'''''''^^^ " "• - ^'-^"-y

Al f|],. Mvoiid aii,l thinl a|.f,l' ti,,ii. ,„ilv i!„,,. t
,- • „i •• •

II int,.st,.,] ovhanls aiv ,-l„>,. hv. r^,v^ ,.tr„rt sli,„il,| l,„ „,a,l„ ,„ i,,v„ ,i„.-n,.,.. ,..,-„,„.a,o b, s,ravi„, then: I',,,- „„„.,...,. .„.,„ ,..,,, , „,,,,;,,',, J". r t„ M.,.„n. a hi.rh pcnvuuv^, of ,.l,.an fnii,. If. how.v.T. ,1 n-Iiinl- .„•, • o.•.>.1< nr so awny the .lan^n-r from then; is „„f ,,s„allv ..,•,.<,!

.\ll Useless Sl.|.(1lill.r a!>I'l,' 'I 1 " 1 ',
'

~ 1-
.

~
'

'
' '" '' .:.;", :)<ini- -iiii,ii,| ill

fpray,.,!. a- tli,. in~<>r-t will hrop,] on thcni too.

'Ill iiown ,:^r

»ah A ij Ad .-^.'-'^Tkk



:»«

In towns ami villa;:c- wlifre there iin- ii-tially mily a I'lw ap|ilt" trci-. in ca. h

L'ardi'M, it i« not fa«v to fonlrnl tlie inject; U'cau-c *|iniyini; tln' tri'cx of oiii' Kurili-ii

iiiil (lilt lliiiM' III' till' iiri;;liliiiriiiv' ;.'anli'n- i- in.l •iilVii iirii. in -iiili i-|iiii

till- fallfii fruit picki'il up and -liakiuK ntT ami pitlicrinj; all iiiffitod fruit ju^t
Ik rnri' it iMMoniis ri|i«' niul tlu'n lioilin),' or Iturniii); this, whcri- thcri! art- no liojfs

ir lattli' to whirh it niav Im' Il'iI. will hflp niiuli it wiilcly praili-i'il. Tin' iH-«l piIan.

ini-IiipWi'mt, ui. 1)1(1 pri'lialily Ih' tn piinha^i' a ruininiinity ^piav niachiiii' ami pav mi

liody to -pray all ijii' tri'i"* in the villap- aniiniiii;: ti> thi' diri'iliinis ;.'iM'ii al«>\

Kvi'ry kimi ..f fruit trt'c -Irnulil !•< -prayi'il ami m«t applr- alimi'. A lit f lu)..ii' jod
fnt iir niiirc in Ii'Mu'IIi womIiI niakf the work la-iiT a- it woiilil asuid tin' mrcssitv in

many castH of drivin^f the niachitio into thf v'ardi If ii'h a machine wcrt' piir-

<ha;"d it conld hi' U'^i'd also for all tlu' ri'^'idar >prays that are so valiiahli' i

pri"linin;: dean fruit.

'I'w. iir« of raii'liil trealnnnt -hnuld .ilimi,t i'\|irminatt' tin' Apple Ma;.'>;ol III

any orehard unless situated dose to untreat 'd. infe>tei| orehard-. One \ear"< treat-

ment is not «iit!ieient hpeause some of the jiupiie, as ])reviou-lv shown, pass two
winters instead of one in the soil. The tlies from these would therefore attaek i';.'

apple- the -econd year no matter how eoinplete the rontnd of the fx^sf the lir.-t

year.

.\fter two years' treatment it should he pos.jhl,. usually to rely upon the reeii-

lar Codliii;: .Moth spray or this -uppleniented liy one applieation the fir: t wee
Julv.

There -eenis no donht that wherever the f'odlinj: Moth -pray has heen iieav

applied year after year it has fontrolled the .Apple Maj:;.'ot. hut wJure it was appli

liiihtly or ajiplied some years and omitted others it has not done so.

ArKNOwi.i:t)Gi:Mi:NT-

The use of a poi-on spray to eontrol the .\p|ile Miiirjrot was fir,t su^'ire-ted to

the writers hy the re-ults olitainod from sweetened iioisoiis on otlur species of fruit-

tlie- in Italy and Soiiiji .Vt'rica. The main sii'rj.'estioi' .. however, were received

from the work of J. F. Illin;rworth. of Coriiell T'''nivcrsit\. Ithaia. N'.Y.. who wa-
the tirst eiitonioloiii-t in Xorth .\inerica to dcmon-triite tlie value of this niethoil

a^'iiiiist ('hciTv Fruit-tlies ;ind the .\iit)le Mai-of.




